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an | cla bai béo nay trinh bay phuong phap xay dwng cac mé hinh théng ké dira trén cac
ky thuéth hoi quy tuyén tinh da bién (MLR), héi quy logistic (LR), mang than kinh nhan tao
(ANN) va phan tich phan biét Fisher (FDA) dé dw béo xac suét dinh Iwgng muwa (PQPF). Céac
mé hinh théng ké nay duoc xdy dung tach biét cho tteng tap nhan t6 dw béo la cac san pham dw bao it mé
hinh HRM vé GSM, va ép dung cho 130 tram quan trac khi tirong bé mat duwa trén chudi sé lidu tir ndm 2003
dén ndm 2009. Céc két qua thir nghiém va danh gia da cho thdy véi 4 phurong phép théng ké MLR, LR, FDA
vé ANN str dung cac nhan té du béo tr sén phdm cda 2 mé hinh GSM va HRM dé dy bao PQPE phuong
phép MLR cho chét long du béo t6t nhét. Trong khi du béo kém nhét thuéc vé phuong phap FDA. Trong
2 nhém mé hinh théng ké nay, céc phuong phép théng ké khi két hop véi mé hinh GSM cho két qua tét hon
so v&i mé hinh HRM. Piéu nay duoc gidi thich do GSM ¢é kha néang dw bao muwa va am tét hon so véi HRM
ma thuc chét Id GME. D4i chiéu véi yéu cau vé khdi lrong tinh toén, phurong phap MLR két hop san phém

mé hinh GSM duwgc lira chon lam phuong phdp MOS nghiép vu dé dw bao PQPF.

1. M& dau

Phan Il ciia bai bao nay trinh bay mét s két qua
nghién ctru &ng dung cac phuong phap thdng ké
bao gdm hdi quy tuyén tinh da bién (MLR), hdi quy
logistic (LR), mang than kinh nhan tao (ANN) va
phén tich phan biét Fisher (FDA) cho bai toan duw
bao xac suét dinh lwong mwa (PQPF). Cac mé hinh
théng ké nay dugc xay dirng tach biét cho ting tap
nhan t6 dv béo 1a cac san phdm duw bao ttr mé hinh

- HRM va GSM, va &p dung cho 130 tram quan tréc
khi twong bé mat dwa trén chudi sb liéu tiv nam 2003
dén n&m 2009. Cac phan tiép theo sé trinh bay vé
két quad tuydn chon nhan t d& xay dung cac
phuong trinh dy béo, Iwa chon s6 nat &n t6i wu cho
ANN, cac két qua danh gia va so sanh k¥ nang duw
bao PQPF gitra cac phwong phap thdng k& véi nhau

2. Mét sb két qia nghién ciru
a. Tuyén chon nhén té

Phan nay sé khao sat cac nhan té dw bao dwoc
tuyén chon thwéng xuyén nhét tiy 3 phwong phap
MLR, LR, FDA. Phuong phap ANN khéng duoc
khao sat & day 1a do cac nhan t4 da bj gidi han trude
d6 béi phwong phap MLR do ANN con lién quan dén
sb nat dwoc lwa chon trong l&p 4n. Mat khao sat
nhw vay khong chi dem lai mét cai nhin chi tiét vé
cach thirc dw bao clia cac phwong phap théng ké
duwoc st dung ma con ca k¥ néng dy bao tir cac md
hinh dwgc st dung.

Duva trén cac nhan t6 dwoc tuyén chon tir cac
diém tram trong 5 ndm dénh gia véi 6 nguwéng mua,
tan suét xuat hién clia mdi nhan té s& dwoc xéc
dinh. Bang 2.1 va 2.2 dua ra tAn suét xuét hién ciia
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céc nhan t6 phd bién nhat ttr 3 phuwong phap véi mod
hinh GSM va HRM vao mua hé trén toan bd cac
diém tram. Céac két qua danh gia chi tiét hon c6 thé
tham khao trong nghlen clru cla Bui Minh Téng va
cong sw (2009). Co thé thdy 3 phuong phap fwong
dbi théng nhat khi lwa chon céc nhan td. Cac nhan
t6 quan trong khi dy béo mwa bang phuwong phap
thdng k& gém c6 lgng mua dw béo, 46 dm tuong
d6i dw bao va lwong mua quan triac treéc d6.

V&i md hinh GSM, 2 nhan td dwoc Iwa chon
nhiéu nhét 1a lwvong muwa dy bao 24h va dd am
twong d6i trung binh (rhmean) dy béo thdi didm
12h. Ngoai ra, vao mua dong, lwgng muwa dy bao
00-12h cling dwoc st dung. Lrgng muwa luén ding
dAu tién trong danh sach céc nhan t6 thudng xuyén
duoc lwa chon che thdy GSM ¢6 ky ning dw bao
muwa tdt, ngwoc lai so véi HRM khi rhmean dy bao
thoi didm 12h hay 24h ludn ding ddu danh sach.
Lwong mwa dy béo tir HRM néu dwoc st dung ty 1&
cling kha thap. Diéu nay cé nghia réng du cé do
phan gidi cao, ky ndng di bao mwa clia HRM lai
thap hon so vé’i'GSM. Khéng ¢6 mét nhan té ndi troi
duoce Iwa chon véi HRM ciing cho thay ky nang dy
bao kém clia HRM.

Déi voi tAn sudt tuyén chon cla cac nhan t
trong mdi khu vire (xem bang 2.3), twong tw nhw
khao sat trwdc d6, lwong mwa va dé dm 1a 2 nhan
t6 chinh dwoc md hinh théng ké st dung khi dw bao.

Ty 18 phan tram cho thdy GSM du bao mua tot nhat

tr khu vire Déng Béc cho dén khu vuc Trung Trung
B9, twong ddi t6t tai khu vuc Tay Bac va Viét Bic.
Tir nam déo Hai Van trd vao, lwong d6 &m bét dau
tr& nén c6 vai trd quan trong hon so voi lgng mua
dy bao. Pidu nay cho thdy GSM ciling ¢6 nhirng van
@& nhat dinh khi dw bdo mwa muia hé trén 2 khu vue
nay. Vi khu viec Nam Trung Bo, tan suét xuét hién
cla lwgng mwa du bao cling twong tw nhw Tay
Nguyén va Nam B6, nhung diéu tha vi 1a dv bao
nhiét d6 2 mét (t2m) thdi diém 12h lai thay thé cho
dw bdo d6 am trung binh thdi diém 12h so véi cac
khu vire khac. So sanh véi 2 phwong phap con lai
LR va FDA, c6 thé thdy qua thuc t2m ddng vai tro
mdt nhan td ndi trdi trén khu vige Nam Trung Bo
(10.00% v&i LR va 16.67% v&i FDA). Tuy nhién, khi
chuyén sang mua dong, didu nay khdng con ding
ma céc yéu tb mwa va d6 &m lai tré nén théng tri.
Nhuw vay, c6 mot twong quan nhét dinh gitka t2m duw
béo va lwgng muwa thiee té trén khu viee Nam Trung

. B0 du rat khé giai thich tai sao hién twong nay chi

xay ra trén khu viee Nam Trung Bo

Bang 1. Tan suét tuyén chon it nhat 10% ciia cdc nhan té dw béo theo 3 phwrong phdp MLR, LR va
FDA tir GSM vao mua hé trén khu vwrc Viét Nam

, Nhan to due bao S , Tﬁnxuat (%)
Hoi quytuyé'nﬁnhdahlen (MLR)
Mua du bido 00-24h 56.16
Db 4m tudng d6i trung binh dy bdo diém 12h 25.23
Hoi quy logistic (LR)
Mua du bio 00-24h 47.23
Do 4m twdng d6i trung binh dy bdo thai diém 12h 20.63
Phn tich phn bi%t Fisher (FDA)
Muta dy bdo 00-24h 3470
D§ &m tiidng d5i trung binh dif bio thoi didm 12h 18.75
D6 dm trdng d6i myc 2m du bio thdi diém 12h 10.14
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Béang 2. Twong tw bang 1 nhwng cho sé liéu HRM vao mia hé

Nbén t5 ditbdo o Tanxult(®)
Hbi quy tuy&n tinh da hign (MLR)

Db &m twdng d6i trung binh dyf bfo thik didm 12h 24.12
D6 4m twdng d6i trung binh dy bdo thivi didm 24h 2171
Mua 361 Iua di bdo 00-24h 1838
Muia quan tric 24h truc 1042
Mua quan tric 24h tru6c dang nhi phiin ngu@ng 05mm 1032
Mura quan irfc 24h trtde dang whi phéin ngudang 0lmm 10.14
HBi quy logistic (LR)

D0 4m twoag d61 trung binh du bdo thai diém 24h 18.70
Db 4m twong d6i trung binh dif bdo thdi di€m 12h 17.63
Mua d6i Tuuz dir bio 00-24h 11.33
P56 hyt diém sudng trung b binh du bdo thdi di€m 12h 11.28
Mua quan {rfc 24h trwde dang nhi phin ngudng 0lmm 10.06
Phion téch phon biét Fisher (FDA)

Do dm tiong d61 trung biah dy bdo thi diém 24h 1826
D9 4m twong A6 trung binh dy bdo thifi didm 12h 1639

Bang 3. Tan xuét tuyén chon it nhat 20% cta cédc nhén té dw bdo theo
phwong phdp MLR tir GSM vao maa heé trén 9 khu vire

~Nhéa t8 dy bso Tanxuft (%)
TayBic

Mua dif bdo 00-24h 5162
Pd Am tudng d8i trung binh dy bio thii diém 12k 31.21
ViétBic

Mua di bio 00-24h 66.98
Pd 4m twdng di trang binh dy'bio thdi di€m 12h 3279
Pdag Bic .
Mua du bdo 00-24h 64.52
Nhin t6 dif bdo ‘Tanxudt(%) .
Muia dy bdo 00-12h 25.19
Poag bing Bic BS

Mua dg bdo 00-24h 80.74
Biic Tnmg BS

Mua dy bdo 00-24h 88.49
Tomg Toong Bo

Mua dy bdo 00-24h 7422
Nam Toong Bo

Mua dy bdo 00-24h 36.30
Nhiét dd muc 2m dy bio thifi Eém 12k 22.59
Tay Ngnyén

Muia dy bio 00-24h 29.37
P? im tidag d&i trimg binh dy bio thdi diém 12h 28.67
Nam BS

Db 4m tridng d6i trung binh dy bdo thdi diém 12h 4006
Mua dg bdo 00-24h 2544
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b. Lwa chon sé nit 4n téi ru cho ANN

Riéng v&i phwong phap ANN khi thuwe hign c6
mét yéu té quan trong anh hwéng dén chét lugng
duw bao la sb nut trong 16p &n. V&i cung s nhan td
dw bdo 1am diu vao va xac suét du bdo & déu ra
nhw MLR, LR va FDA, sé nut an tao nén sw khac
biét ctia ANN véi 3 phwong phap con lai. Do do,
trure khi-danh gia dw bao tr 4 phwong phap nay,
nhém nghién ctru sé khao st anh hwéng ciia sb nat
&n t6i chét lwong dw bao. Theo Fletcher va Goss
(1993), sb nut &n t6i wu ndm trong khoang (2n1/2+1)
dén (2n1/2+m) v&i n s6 dau vao, m sb dau ra. Voi
bai toan dang xét, n bién thién tir 1 d&n 9 nhan t6 dw
b&o va m c6 gia tri 1 cho nén sb nut &n t6i wu phai
I&n hon 3. Qua trinh nghién ctru lwa chon sé nut an
t8i wu dwoc thie hign cho tivng mia twong (g voi
ttrng bd nhan t6 dw bao t&r md hinh HRM va GSM.

Céc két qua danh gia ban dau cho thay khdng co sy
khac biét nhidu trong sb lteong nat &n tdi wu cho
tirng mua cling nhw tirng bd nhan b dau vao. Do
dd, phan nay chi dwa ra két qua khao sat va lya
chon s6 nut an t6i wu cho mua hé tir md hinh GSM.
Cu thd, 4 phwrong an la chon s6 nit &n 1n luot 1a
4, 5, 6, 7 dugc thir nghiém va ky hiéu 1a ANNO4, -
ANNO5, ANNO6 va ANNO7.

Trwdc hét, cdn nhic lai ring nhan t6 dy bao
dwo'c dua vao tuy&n chon voi ANN da dwoc gidi han
frvéc d6 nhd MLR voi ty 1& dirng 1%. Dwéi day la
bang tan suét xuét hién cla cac nhan tb chl yéu tir
ANN v&i s6 nat an khac nhau (bang 2.4). Bang 2.4
cho thdy khéng c6 qua nhiéu khac biét trong Iva
chon nhan t6 dw bao gitra cac nat An. Tan suat xuat
hién cwc dai dat dwoc khi sd nat An béng 5.

Bang 4. Tan xuét tuyén chon it nhat 10% cta cdc nhan té dw bdo theo
ANN tir GSM vao mua hé véi sé nit 4n khdc nhau

Nhan t§ dubdo. | Tanxuit (%) .
ANNO4 |
Mua dy bdo 00-24h 51.30
P% 4m tirong d6i trung binh du bio thdi diém 12h 19.86
ANNO5
Mua du bdo 00-24h 52.22
P% 4m twdng §6i trung binh du bdo thdi diém 12h 20.74
ANNO6

.| Mua di bdo 00-24h 51.23
P96 dm twong d5i trung binh dy bdo thdi diém 12h 1931
ANNO7
Mz dif bio 00-24h 51.02
D§ 4m tudng d6i trung binh dy bdo thdi didm 12h 18.80

Khong ¢6 nhidu khéc biét v& nhan t& dw bao, tiép
theo, ta khdo sat k§ nang diw bao thong qua BSS.
Bang 2.5 mo t& gia tri BSS trung binh cho toan bd
diém tram khu viec Viét Nam trén tap di liéu doc lap
theo cac ngudng mua khac nhau tir 4 phwong phap
trén. Ngoai trir ngudng muwa I&n 50mm, & tat cé cac
ngwdng con lai ANNO4 ludn cho két qua dy bao tot
hon so véi cac phwong an con lai. Gia tri am &
ngw&ng 50mm co ngha ca 4 phwong an déu khong
c6 ky nang dy bdo muwa i&n. Tuy nhién, thuc sy

ANNO4 c6 ki nang dw béo tét hon cac phwong phap
con lai hay khéng can dwgc kiém nghiém thdng qua
kiém nghiém t dwgc cho trén bang 2.6. Mc d6 tin
cay véi dau am c6 nghia dy bao theo ANNO4 c6 k¥
néng kém hon phwong phap dang xét vgi gia tri
tuyét déi ciia mirc do tin cay twong tng. Vi du &
ngudng 50mm, dw bao theo ANNO4 c6 ki naing thap
hon so véi dw bao theo ANNO5 véi mire d6 tin cay
29%. Bang 2.6 cho thay, ANNO4 thirc sw ¢6 ky ning
dw béo tét hon cac phuong phap khac (ANNOS,
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ANNO7) v&i nhitng nguwdng mwa nhd hon 50mm.  mua I&n 50mm, do BSS cd gia tri am (dw bao kém
Riéng d&i véi ANNO5, & cac ngwéng mwa nhd  hon cd dw béo khi hdu) nén cac két qua kiém
(<5mm), mére d6 tin cdy khong cao. V&i ngudng nghiém khong cé nhidu y nghia.

Béng 5. BSS trung binh trén khu vie Viét Nam tu' tap di liéu doc lap theo
ANN tir GSM vao mua hé véi sé nit an khdc nhau

Ngwdng * | 1mm 2mm | Smm: | 10mm | 20mm- |7 50mm:..
ANNO4 0.2506 0.2249 0.2034 0.1676 0.1123 -0.0442
ANNO5 02373 0.2182 0.2016 0.1560 0.1040 0.0349
ANNG6 0.2321 0.2238 0.1889 0.1570 0.0961 -0.0474
ANNO7 0.2425 0.2207 0.1946 0.1570 0.0884 -0.0707

Béng 6. Mirc do tin cay (%) kiém nghiém duw bao theo ANN04 c6 ky ndng cao
hon cdc dw bdo khdc theo ANN véi s6 niit 4n I6m hon 4

ANNO5 73 99 65 100 100
ANNO6 99 99 100 100 100
ANNO7 80 99 92 100 100

Mot chi sd khac ciing can duwoc xem xét 1a
ROCA. Bang 7 cho ta cac thong tin nay. Twong tw
nhw BSS, ROCA ciling dat gia tri Ién nhét khi sé nat
4n 1a 4 ngoai trir hai gia trj ¢ng véi ngwdng 05mm

va 20mm. Tai 2 nguwdng nay, ROCA 1&n nhét tvong
(ng v&i ANNO5 nhung nhivng gia tri nay khong léch
qua nhidu so v&i nhikng gia tri tinh dwgc tr ANNO4.

Béng 7. ROCA trén khu virc Viét Nam tw tap dir liéu déc Iap theo
ANN tir GSM vao mua hé véi sé nut 4n khdc nhau

Ngwng | lmm | “2mm | 5mm .| 10mm | 20mm |  50mm
ANNO4 0.7985 0.7916 0.7841 0.7750 0.7488 0.6356
ANNO5 . 0.7945 0.7867 0.7848 0.7705 0.7496 0.6337
ANNO6 .0.7900 0.7865 0.7778 0.7726 0.7421 0.6250
ANNO7 0.7938 0.7846 07711 0.7719 0.7323 0.6272

Téng hop tat ca cac chi tiéu danh gid, co thé noi
ring ANNO4 cho két qua tét hon ca so véi cac
phwong &n con lai. Kuligowski va Barros (1998a,b)
cling thwrc hién theo nghién ciru cta Fletcher va

Goss (1993) va thy ring sé ntit an t4i wu Ia s nhé -

nhét trong gi&i han dwoc Fletcher va Goss (1993)
thiét Iap (trong trwdng hop cla ta la 4). S6 nit &n
nhoé con dem lai mét loi ich khac trong tinh toan khi
khéi Irong tinh toan dwoc giam thidu dang ké so véi
khi sé nat 4n I&n. Trong phan dwdi day phuong
phap ANN véi 4 nat an sé dugoe sty dung khi so sanh
véi cac phuong phap théng ké khac. D& ngan gon
phuwong phap nay sé dwgc ky hiéu don gian b&i

ANN,

_ ¢. M6t s két qua dénh gid va so sanh ky ning
dw bdo PQPF
Trwée hét, ta s& khao sat ki ndng dw bao PQPF
théng qua chi s co ban BSS voi 2 mua dy bao tir
2 mé hinh GSM va HRM theo 4 phuong phap khac
nhau. Bang 2.8 cho dén bang 2.11 cho ta cac thong
tin nay. D& thdy, 2 phuong phap MLR va LR ludn
cho thay mét ky nang di bdo t6t hon so voi 2
phuong phap con lai [a FDA va ANN. Gitra 2
phwong phap MLR va LR, MLR t6 ra c6 wu thé rd rét
& cac ngwdng mua Ién (205mm). & cac ngudng
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muwa nho, LR thwdng cho di béo tdt hon so véi cac
phuwong phap con lai. Ngoai ra, MLR Ia phuwong

phap duy nhat c6'BSS dwong khi dw bdo muwa Ion,
3 phuwong phap con lai déu cho gia tri am.

Bang 8. Chi s6 BSS trung binh trén khu vire Viét Nam tir tap di¥ liéu doc Iap theo 4 phwrong phéap
MLR, LR, FDA va ANN tir GSM vao mua hé

< Ngwong | “lmm .| 2mm Smm | 10mm | 20mm 50 mm
MLR 0.2809 0.2650 0.2289 0.1950 0.1664 0.0800
LR 0.2920 0.2666 0.2204 0.1884 0.1503 0.0307
FDA 0.2422 0.2276 0.1974 0.1426 0.1096 -0.0846
ANN 0.2506 0.2249 0.2034 0.1676 0.1123 -0.0442

Béng 9. Twong tw bang 2.8 nhwng cho sé liéu GSM vao mua déng

Ngwopg | Imm | 2mm | 5mm. | 10mm | 20mm | 50mm
MLR 0.4233 0.4019 0.3549 0.3084 0.2547 0.1627
LR 0.4311 0.4092 03414 0.2689 0.1974 -0.0150
FDA 0.3756 0.3408 0.2873 0.1902 0.1043 -0.1230
ANN 0.3759 0.3518 0.3132 0.2395 0.1846 -0.0514

Bang 10. Twong tw bang 2.8 nhwng cho sé liéu HRM vao mia hé

L[ S5mm | 10mm | 20mm | 50mm
0.1918 0.1420 0.0994 0.0317
0.1905 0.1364 0.0963 -0.0145
0.1548 0.0935 0.0479 -0.0793
0.1608 0.1004 0.0556 -0.0368

Béng 11. Twong tw bang 2.8 nhung cho sé liéu HRM vao mua déng

-Ngung | -1mm 2 mm 5 mm 10 mm 20 mm 50 mm
. MLR 0.3498 0.3240 0.2692 0.2189 0.1899 0.1204
LR 0.3492 0.3251 0.2462 0.2024 0.1405 -0.0090
FDA - 0.2980 0.2655 0.1902 0.1406 0.0369 -0.1431
ANN 0.2969 0.2760 0.2035 0.1607 0.1484 -0.0518

Nhan dinh ban d&u k§ ning dw béo ciia MLR cao
hon so voi cac phwong phap khac can dwoc kiém
nghiém. Két qud kiém nghiém t so sanh gitva
phwong phap MLR véi 3 phwong phap con lai LR,
FDA va ANN duoc cho trén bang 12 dén 15. Ky
nang dy bao vt tri clia MLR so voi FDA va ANN
duoc thé hién rd tai tht ca cac ngwdng mwa véi do
tin cay trén 99% ngoai trir mot s6 nguwdng mua Ion
nhwng d6 tin cay van trén 85%. So v&i phuong phap
LR, MLR ciing c6 wu thé & cac ngudng mua Ién

hon 5mm, du khéng rd rang nhw véi FDA hay ANN,
dc bist khi dw bao tir mé hinh HRM. & ngudng
mua 2mm, c6 thé xem 2 phwong phap MLR va LR
co6 ky nang dw bao twong duong, do tin cay chét
lwerng du béo cao hon clia phwong phap nay so véi
phwong phap kia 1a kha thap. V&i ngwéng 1mm, LR
cho dw bao tbt hon MLR v&i GSM trong ca mua he
va mua dong nhung dd tin cay chi cao & mla he.
Tuy nhién, d6i véi sé lisu HRM, LR chi t6t hon MLR
vao mua he.
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Bang 12. Mi¥c do tin céy (/ ) kiém nghiém dw bdo theo MLR ¢6 ky ndng cao hon cédc dw bdo khac
theo LR, FDA va ANN tir GSM vao mia hé

Ngung © 1mm 2mm | Smm. | 10mm | 20mm 4| 50mm
LR -99 -20 98 82 100 100
FDA 100 100 100 100 100 100
ANN 100 100 100 99 100 100
Bang 13. Twrrong twr bang 12 nhung cho s6 liéu GSM vao mua déng
Ngudng: 1 mm 2 mm 5 mm ©10mm- | 20mm . 50mm: .
LR -15 7 100 100 100 84
FDA 100 100 100 100 100 86
ANN 100 100 100 100 100 98
Bang 14. Twong tw bang 12 nhwng cho s6 liéu HRM vao mia hé
“Ngwns | tmm | 2mm | Som [ fomm | mm
LR -62 12 25 72 84
FDA 100 100 100 100 100
ANN 100 100 100 100 100

Bang 15. Twong tw bang 12 nhwng cho s0 liéu HRM vao mua déng

" NguOng . 1mm 2 mm ~ 5mm. S 10mme: | ZOmm S P
LR 91 34 94 73 63
FDA 100 100 100 100 89 97
ANN 100 100 100 100 87 88

So sanh gitta 2 md hinh GSM va HRM, dw bao
théng ké tir san phadm cia GSM ludn c6 BSS cao
hon so v&i dw bao véi ciing phwong phap tir HRM.
Didu nay da duoc giai thich mot phén & trén thong
qua qua trinh tuyén chon nhan t6 dw bao khi GSM
c6 mdt k§f ndng duw bao mura kha tét thé hién qua tan
xuét tuydn chon lwong mwa va d6 am twong dbi
trung binh rhmean dy bao i&n. HRM thuc chét thue
- hién downscaling tir dw bdo toan ciu GME. Chéat
lrong du bao clia GSM [udn tét hon so véi GME
trén khu vwee Viét Nam (VO Van Hoa va cdng sy,
2006) cho nén HRM du ¢ dd phan giai cao nhung
chét lwong dy bao mua lai thdp hon so véi GSM.
Nhw vay, d& c6 mot dy bao thdng ké tot; trwéc hét

cin c6 mdt mo hinh du bao tét. Md hinh théng ké
s& giai quyét nhitng qua trinh quy md dia phuong
ma mo hinh dw bo s khong thé ndm bét hét.

So sanh gi*a 2 mia, mua Gong va mua he, cd
thé thay gia tri BSS vao mua dong thiedng cao hon
r&t nhidu so véi cing gia tri ndy vao mua he. Didu
nay cho thdy ky nang dw bao clia GSM va HRM
khéc bigt dang k& gitra mua dong va muia he. Mo
hinh thwéng cho dw bao tdt hon vao mua doéng dan
dén BSS cao hon vao miia déng khi xt Iy théng ké
sau md hinh. Cac qua trinh quy md meso déng vai
trd quan trong vao mua hé, dién hinh 1a hién twong
@6 Iwu. Tré lai khao sat cac nhan t vai tan xuét
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xuét hign cao dwoc tuyén chon bdi mé hinh HRM
tai muc 2.1, ta s& thay vao mua he, yéu té mua dw
béo dwoc tuyén chon [a mwa dbi lwu trong khi maa
dong 14 muwa téng bao gdm ca mwa ddi lwu va mwa
quy md lwéi (diéu nay khong thé hién véi mo hinh
GSM do JMA khdng phat bao mua ddi lwu). Nhw
thé, 2 m6 hinh c6 nhitng vén d& nhét dinh khi md
phéng trén quy' mé meso. Nhitng hién twong thoi
tiét cwrc doan thwdng xay ra trong maa hé, cho nén
dé ting cwong chét lvong dw bao sau mé hinh can
phai tang cwdng chét lwong dw bao tir mé hinh trén

quy md meso.

BSS cho ta thong tin chung v& k¥ nang dv bao
xac suét cia mot phuong phap riéng biét nao do,
bao ham: d6 tin céy, d6 phan giai va d6 nhon. P&
xem xét cac thdng tin nay, bidu db tin cay ¢ng voi
cac ngudng mwa khac nhau theo 4 phwong phap
MLR, LR, FDAva ANN duoc hién thi tr hinh 2.1 (chi
tiét xem trong [1]). Quan sat cac bidu db nay cho
phép ta giai thich tai sao MLR lai t6 ra c¢6 ky nang duw
bao cao hon so véi 3 phwong phap con lai. O
nhitng ngw&ng muwa nhd, nhin chung ca 4 phuong
phép déu c6 do tin cay cao, cac dwong tin cay nim
doc theo dwdng tin cay hoan hao. Pidu nay cling
dam bao m@t'dcf) phén giai cao cho méi dw bao. Khi
ngwdng mwa tang dan, cac dwdng tin cay cé xu
huéng léch dén khéi dwong tin cay hoan hao,
nghiéng dan vé& bén phai & cac gia trj dw bao xac
suét I6n. Tinh hudng nay thé hién dac biét 16 vai 3
phuwong phap LR, FDA va ANN. Do céc gia trj dw
bao xac suét Ion déng gop kha Ién vao sé hang do
phén giéi (can nhé lai ring d6 phan giai dwoc xac
dinh bang tdng binh phwong khodng cach tir méi
diém trén dwong tin cay t¢i dwong théng No resolu-
tion) cho nén @8 phan giai trong trwong hop nay sé
gidm di ro rét. Diéu nay gidi thich tai sao MLR lai t&
ra co ky nang dy bdo cao hon so véi 3 phuong
phap con lai. C6 nghia réng 3 phuong phép LR,
FDA va ANN ¢6 xu hwéng dy bao khdng I&n khi céc
gia tri dw bao xac suét I&n dan dén k¥ néng dw béo
cta 3 phwong phap nay thdp hon so véi MLR. &

céc gia trj dw bao xac suét nhd, ca 4 phuong phap
déu co6 ky nang twrong dwong. Tuy nhién, v&i du bao
xéc suat, méi quan tam dén hién twong c6 xay ra
hay khdng quan trong hon hién twgng khéng xay ra,
do d6 thong tin tr cac gia tri dw bao xac suét Ién
quan trong hon thong tin tir cac gia tri dw bao xac

+ suat nho va MLR t6 ra t6t hon 3 phwong phap con

lai v& diém nay. Ngoai ra, cac gia tr dw béo xac suat
nhé thwong gén véi gid tri thn xuét khi hau cho nén
C&c gia tri nay trén thure té lai khdng cung cép dugc
nhiéu théng tin. &' nguéng mua Ién 50mm, dwéng
tin cay thudng roi ra ngoai dwéng No skill, cé nghia
réng BSS s& co gia tri am, gidi thich cho hién twong
phén I6n cac phwong phéap c¢6 BSS am & nguwéng
nay.

V& d6 nhon, MLR c¢6 @8 nhon nhé hon so véi cac
phwong phéap khac & nhirng ngwéng mwa nhd. Tan
xuét dy bao tir MLR thwdrng dat dinh tai xac suét khi
hau d&n dén nhiéu dw bao c6 thong tin thap (xac
suét dy bao xAp xi x4c suét khi hau). LR thwérng cho
m&t d§ nhon Ién hon trong tredng hep nay. Nhér
thé, LR ¢6 thé cho modt sé dw bao véi ky néng cao
hon tai cac nguwdng mwa nhé nay khi LR va MLR ¢é
cing g6 tin céy. Tuy nhién, wu diém nay cla LR bj
loai bd khi LR.dU’ bao khéng tng v&i cac gia trj xac
suét dy bao 16n khi ngwdng muwa tang dan. Ciing
khi nguwéng mwa tdng dan, d6 nhon ciia MLR bét
dau tré nén gibng véi cac phuong phéap khac hon,
giai thich cho két qua tbt cia MLR so v&i 3 phwong
phap con lai.

Tom lai, MLR dit c6 @ nhon thap nhét van tét
hon so véi LR, FDA va ANN do khéng c6 di bao
khdng I6n (rng v&i cac gia tri xac suét dw bao Ion, &
cac ngwdng mua nhé, khi khong cé dw bao khéng,
LR sé& cho mét dw bao tét hon ca nhe vao mdt dd
nhon cao. C6 thé néi véi BSS, MLR cho thdy mét
phucmg an tot nhat. Uu thé clia MLR con ndi bat
hon nira khi kﬁéi lwong tinh toan thwe hién theo
phwong phap MLR nhé hon nhidu so véi 3 phuong
phép con lai.

24 Tap chi Khi twgng Thuy vin * Thdng 4/2010




‘f Tallrnrapen.

i
lmm £
; 22 ko]
He
i '
* :
22 143y 2% xtoSr o€y NI UL LR L TIFCE 13 %3 4% X3 3% 1 4F €1 ra TF O3 4 o3 2 4t 41 85 it
Tarand S alablly Fermar Rovddie Tuwan Hidaaty Tapad Apsily
».h\&nlll'vnl «'ln‘l‘vl‘uwl ~ L Fabdn ugas il i DAl et h,J-ﬁnl f‘ml‘ﬂm{i TEows tm-qq,n‘—r.myr_,.m QB
tanv 1t ok Sy LT I 17 b et Fm o STt i 4564, Umee TuFrs § Vs varne

e

mm

B L ] ‘ 3% 27 &3 2+ &1 ok AT 84 23 ¢ TR 7R TR T S T AY 134V 23 IF €4 2% 44 o]
frrees Prizdly formay Nzt tlp Famed Aol dly Frmact 4 bl
b“ hh(\\"nc‘l\tuld ] Bibvain oy Qe it A ey N\Mh(\h?\!déﬂ!ﬂtl\!?ﬂ hd—) 1 m-k\uuir“rﬂ
. Rttt e | R i s ekl il el . wiebolupasd it i¥en whisleny
: i
< v H
H P H
! : i
- . o :
o
f . i
i H
H E !
mm £ :
£ f .i
i i ¢

3733 33 f4 Sk 14 ST 8 38 8 M T T Tl P TR S CarT I TR Kowrss

i R ) [T FPRr PR T TaT . ;
tuweei bekiy Formas O sieidi P D €1y baxﬁ-ﬂ nuidiy t
U o 24 Bohndn fans Gd s Xiieas Ry £ am iy el 2 8 kb u”ra Tibwwm
s ey I oL L S LSy e Lo

I ¥ - y
fes § i. £
Wmm : : ; i
I H . i
i, [ H . .
z & i ; H :
Ty ) |
Sewersn
s -
€3 IR N NI s e P Thev e NS U N B TR T T T T T

: bl orog 6,
g S by oty o frog bip ;

£ 20
P BTy

‘l‘lﬂ;w(- "rﬂ.ﬂ 43 23R w !

» Tehnent s
l.l ")l'ﬁ""' !.é ll S AN Lt FE A

v

- b « '

(IR == uiveny i ‘:c H

- By 2 b - .
Wmm T f ;

: L. i :

,'f“ i y 2 E g i

3422 e Es SR 37 2h 2h K

T8 ¥z £f S8 Zd4 X -t

Famant B fiakity pomew Bty
tr—*\(uvv L«b -w‘: A i b D \:ﬁ-x’a)r.ﬂ'“ 5
S i s AU Bt VB T it P o

A0 mm

YT
foreetin g
[PERTIRIY

Hinh 1. Biéu d6 tin cdy cho khu virc Viét Nam tir tap di liéu déc Iap theo 4 phwong phap MLR, LR,
FDA va ANN tir GSM vao mua heé véi cdc nguréng mwa khéc nhau
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P& hoan chinh, ta s& khao sat cac gia tri ROCA
tir bang 16 dén 19. Nhitng nhan dinh v& BSS hoan
toan c6 thé ap dung trong cac trwdng hop nay. MLR
van 12 phuong phap cé gia tri ROCA I&n nhéat, ngoai
trir tai mot s& nguwdng mwa nhd LR cho thay ¢6 wu
thé hon. ROCA du bao tir GSM ¢0 gid tri Ién hon so
véi dw bao tir HRM. ROCA du bao vao muia dong cé

gia tri I6n hon so véi dw bao vao mua hé. Két luan
lai, trong tw nhw véi BSS, MLR van cho thay mot
phwong phap t6i wu. Béi vay, trong phan dudi day,
@8 tai s& chl yéu néi vé phwong phap MLR véi dau
vao tlr md hinh GSM khi khao sat chét lwong dw bao
trén cac khu virc khac nhau.

Bang 16. ROCA trén khu vwc Viét Nam tir tap div liéu déc 13p theo 4 phwong phap
MLR, LR, FDA va ANN tir GSM vao mua hé

Ngwong | 1mm 2om | Smmofc 10mm. | 20mm. | 50mm
""" MLR | 08079 | 0.8011 0.7912 0.7805 0.7751 0.7038
LR 0.8112 0.8010 0.7880 0.7795 0.7627 0.6539
FDA 0.7849 0.7799 0.7728 0.7494 0.7347 0.6139
ANN 0.7985 0.7916 0.7841 0.7750 0.7488 0.6356
Béng 17. Twong tw bang 2.19 nhwng cho sé liéu HRM vao maa hé
Ngiong 1mm "~ 2mm 5 mm 10mm - 20 mm 50 mm
MLR 0.7819 0.7751 0.7639 0.7437 0.7270 0.6670
LR 0.7863 0.7781 0.7669 0.7425 0.7150 0.6201
FDA 0.7679 0.7599 0.7436 0.7172 0.6777 0.5546
ANN 0.7676 0.7637 0.7551 0.7249 0.6948 0.5890
Béang 18. Twong tw bang 2.19 nhwng cho sé liéu HRM vao mia déng
Ngwdng | - 1mm | 2mm  5mm 10mm | 20mm . | 50mm
MLR 0.8693 0.8640 0.8417 0.8129 0.7804 0.7711

LR - 0.8546 0.8496 0.8161 0.7747 0.7418 0.7480
FDA 0.8368 0.8211 0.7719 0.7402 0.7197 0.7161
ANN 0.8400 0.8295 0.7820 0.7465 0.7272 0.7217

4, Két luan ngudng mwra nho, LR lai ¢é ki néng duw bao cao hon

T nhitng phéan tich va danh gia & trén, voi 4
phuwong phap MLR, LR, FDA va ANN duwoc thiy
nghiém dy bao PQPF tir s&n pham ciia 2 md hinh
GSM va HRM, médt cach twong dbi phwong phap
MLR cho thdy mét chét luong du bao PQPF tét
nhét. Ba phwong phap con lai thwéng dw bao khdng
& cac gia trj xac suat dy bao I&n, dan dén do phan

.....

nhién, khi khéng cé dw bao khdéng nhu & cac

s0 v&i MLR do d6 nhon ma LR mang lai luén t6t hon
so v&i dd nhon tir MLR.

Trong 2 md hinh NWP duwoc thir nghiém ia HRM
va GSM, cac phwong phap théng ké khi két hop véi
s&n pham du béo t md hinh GSM cho két qua tét
hon so véi mé hinh HRM. Diéu nay dwoc giai thich
do GSM c6 kha néng dw bao mwa va &m t6t hon so
véi HRM ma thire chét 1a HRM véi dau vao GME.
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V@i 2 phwong trinh dy bao cho 2 mua, mia ddng
va mia hé, mua ddéng c6 chi sd BSS trung binh cho
toan bd khu vurc Viét Nam cao hon so véi mua hé.
Nguyén nhan clia hién twong nay xuat phat tir ky
nang di bao thap trén khu virc phia nam déo Hai
Van vao mia hé so vé&i mua dong. Biéu nay cho
thdy md hinh NWP ¢6 ky néng dy béo thap tai khu
virc nay vao mua he.

Két hop véi yéu cau vé khdi lwong tinh toan,
phuwong phap MLR st dung bd nhan té dw bao tiv
mé hinh GSM ¢6 thé dwoc lwa chon lam phuong
phap MOS nghiép vu dé du bao xac suat dinh lwong
mua.

Trén co s& cac két qlia nghién ctvu nhan dworc tiy
d& tai, nhém nghién ciru c6 mot sb kién nghi nhw
sau

. Nghiénottu & Trao d6i

1. Trién khai thtr nghiém dw bao nghiép vu hé
thdng MOS str dung k¥ thuat théng ké MLR tich hop
v&i s6 liéu mod hinh GSM cho han dy bao 24h dbi
v&i tAt ca cac tram quan tric bé mat va muwa thiy
van dugc st dung trong dé tai nay.

2. Nghién ctru st dung két hop md hinh dw bao
xac suat xuét hién mwa (PoP) véi cac mé hinh
PQPF va QPF d& nang cao xac suét phat hién mwa
va gidm ty 1& dw bao khéng;

3. P& nghi B6 Tai nguyén va Mai trwdng tiép tuc
d4u tw cho hwéng nghién ctru dw béo théng ké sau
m6 hinh. M& rong hwdng nghién ctru hién tai cho
cac san pham NWP khac thu nhan tai Trung tm Dy
bao Khi twong thly vén Trung wong va cho nhiéu
han dw bao khac nhau (+12h, +36h, +48h, ...)
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